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(54) FUEL CELL POWER PLANT 

(57)Abstract: 

PURPOSE: To improve long period stability of cell performance 
by providing a specific constitution so as to prevent a blockade 
of a cathode gas flow path in the interior of a fuel cell, in a fuel 
cell power plant comprising an anode electrode and a cathode 
electrode. 

CONSTITUTION: In a fuel cell power plant comprising an anode 
electrode 6b and a cathode electrode 6c. in a inlet pipe of the 
cathode electrode 6c, filters 12a, 12b of removing impurities 
contained in fuel gas are set up in a route of the downstream in 
a confluent point of a delivery pipe of a cathode recycle blower 
9 of circulating outlet gas of the cathode electrode 6c. In the 
filters 12a. 12b, preferably a permanent magnet is used to 
remove iron rust contained in fuel gas. In the filters 12a, 12b, 
preferably a contact cooler coming into direct contact with 
water is used to remove iron rust and salts in fuel gas. 
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* NOTICES * 

iTFO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The fuel cell power generating plant characterized by installing in the downstream the filter from 
which the impurity contained in fuel gas is removed in the fuel cell power generating plant which consists of 
an anode pole and a cathode pole from a juncture with cathode recycle blower regurgitation piping which 
circulates said cathode pole outlet gas. 

[Claim 2] The fuel cell power generating plant according to claim 1 characterized by removing the iron rust 
contained in said filter in said fuel gas using a permanent magnet. 

[Claim 3] The fuel cell power generating plant according to claim 1 characterized by removing the iron rust 
and salts which are contained in said filter in said fuel gas using the contact cooler which contacts water and 
directly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the fuel cell power generating plant which 
removes the impurity in gas and improves the long-term dependability of the body of a fuel cell with respect 
to a fuel cell power generating plant. 
[0002] 

[Description of the Prior Art] In the fuel cell power generating plant, electrical energy is taken out by the 
chemical reaction of the hydrogen supplied to an anode pole (fuel electrode), and the oxygen supplied to a 
cathode pole (air pole). 

[0003] Drawing 3 is the block diagram of the conventional pressurized fuel cell power generating plant. 
Since the sulfur compound is added as a non-smell agent in the natural gas which is one of the fuel gas, after 
this sulfur compound is removed by the desulfurizer 1, it is sent to the reforming machine 2. The natural gas 
sent to the reforming machine 2 reacts with the steam from a vapor separator 3 under existence of a 
reforming catalyst, and becomes hydeogen-rich gas. A carbon monoxide is reduced by the carbon monoxide 
shift coverter 4, still more superfluous moisture is removed by the contact cooler 5, and the hydeogen-rich 
gas containing the carbon monoxide which came out of the reforming machine 2 is sent to anode pole 6a of 
a cell proper 6. 

[0004] The air by which air was generally used as cathode gas and the pressure up was carried out by the air 
compressor 7 on the other hand is sent to cathode pole 6c of the direct cell proper 6, and electrical energy is 
obtained according to the electrochemical reaction of hydrogen and oxygen. Moreover, although water and 
heat occur as a resultant, this heat is removed by pouring cooling water to cooling plate 6a. 
[0005] Moreover, in order for the exhaust fuel of an anode pole 6b outlet and a cathode pole 6c outlet and a 
part of exhaust to control the fuel utilization rate and oxygen utilization factor inside a cell, recycling of 
them is carried out by the anode recycle blower 8 and the cathode recycle blower 9. The remaining exhaust 
gas serves as a heat source for being sent to reformer burner 2a and advancing a reforming reaction. 
Furthermore, after the fuel exhaust gas from the reforming machine 2 is sent to the auxiliary burner 10, is 
introduced to the gas turbine 1 1 which drives the air compressor 7 with the fuel exhaust gas of the auxiliary 
bumer 10 and works there, it turns into a plant exhaust gas. 
[0006] 

[Problem(s) to be Solved by the Invention] As described above, in the conventional fuel cell power 
generating plant, the air used as cathode gas is directly supplied to cathode pole 6c of a cell proper 6 from 
the air compressor 7. When air is used as cathode gas, the oxygen content in air is 21%, and in order to 
obtain the amount of oxygen required for an actual reaction, it needs to supply about 5 times as many air as 
this. Furthermore, in order to gather plant effectiveness, it is necessary to lessen pressure loss from an air 
compressor to a cathode pole, and to make power of a gas turbine small. 

[0007] Then, since a large-diameter pipe is used and pneumatic piping is cost reduction compared with a 
fuel pipe, not the stainless steel pipe excellent in corrosion resistance but carbon steel tubing is adopted. 
However, rust generates carbon steel tubing with oxygen and the moisture in air. Generating of rust is 
remarkable in order to circulate the gas containing cell generation water in a system with the recycle blower 
which circulates through cathode outlet gas especially. Consequently, in order to supply air including rust to 
the cathode pole of a cell proper, to combine with a phosphoric acid with the viscosity currently used as the 
electrolytic solution and to make the cathode gas passageway inside a cell blockade, it is the factor of a cell 
voltage fall. 

[0008] It was made in order that this invention might solve the above-mentioned problem, and the purpose is 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 
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in offering a compact and cheap fuel cell power generating plant by having the filter from which the 
impurity contained in the cathode gas network of a fuel cell power generating plant in fuel gas is removed. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, claim 1 of this invention is 
characterized by installing the filter from which the impurity contained in fuel gas is removed in the 
downstream from a juncture with cathode recycle blower regurgitation piping which circulates said cathode 
pole outlet gas in the fuel cell power generating plant which consists of an anode pole and a cathode pole. 
[0010] Claim 2 of this invention is characterized by removing the iron rust contained in said filter in said 
fuel gas using a permanent magnet in a fuel cell power generating plant according to claim 1 . 
[001 1] Claim 3 of this invention is characterized by removing the iron rust and salts which are contained in 
said fuel gas using the contact cooler which contacts said filter water and directly in a fuel cell power 
generating plant according to claim 1 . 
[0012] 

[Function] According to claim 1 of this invention - claim 3, by removing the impurity contained in cathode 
gas with the filter installed in a cell-proper cathode inlet port, for example, iron rust, salts, etc., lock out of 
the cathode gas passageway inside a cell can be prevented, and the long term stability of the cell engine 
performance can be raised. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to drawing. The point that 
drawing 1 differs from the conventional fuel cell power generating plant of drawing 3 which showed the 
network block diagram of one example (claim 1 and claim 2 correspondence) of this invention, and already 
explained it It is the point currently installed in the downstream path of the juncture of regurgitation piping 
of the cathode recycle blower 9 in the differential pressure gages 13a and 13b which measure the differential 
pressure of the inlet port of the filters 12a and 12b from which cathode pole inlet-port piping is made to 
remove the impurity in gas, and Filters 12a and 12b, and an outlet. Since other points are the same, a same 
sign is given to the same part and duplication explanation is omitted. 

[0014] In this drawing, the impurity contained in the cathode outlet air supplied by the air and the cathode 
recycle blower 9 which are supplied directly is removed from the air compressor 7 by Filters 12a or 12b. 
During plant operation, when differential-pressure-gage 13a attached in filter 12a goes up by blinding, it 
changes to filter 12b and, as for filter 12a, cleaning or exchange of an element is performed. 
[0015] The rust generated on the front face of carbon piping in air is Fe (OH)2. It is an iron oxide with 
magnetism like FeOOH. In the severe system of the pressure loss of piping, if a permanent magnet is used 
as a filter, iron rust is effectively removable. 

[0016] Drawing 2 is the network block diagram of other examples (claim 3 correspondence) of this 
invention, the point which is different from the example of drawing 1 is a point of having installed the 
contact cooler 14 which contacts fuel gas and water for cathode pole inlet-port piping directly instead of 
Filters 12a or 12b, since other points are the same, a same sign is given to the same part and duplication 
explanation is omitted. 

[0017] In this example, the salts in air are also removable together with iron rust with the contact cooler 14. 
Therefore, there are many salts contained in air and the effectiveness is remarkable in the fuel cell plant 
installed especially near the seashore, 

[0018] As mentioned above, according to this example, the impurity which used as the principal component 
the iron rust contained in cathode gas can be removed carrying out plant operation, and can be installed 
without a special ancillary facility in piping. In addition, in the network to which cathode recycle was 
connected, if a filter is installed in the downstream path of the branch point, it is effective. 
[0019] 

[Effect of the Invention] Since the filter or the contact cooler is installed in the downstream path of the 
juncture of a cathode recycle blower according to this invention (claim 1 - claim 3 correspondence) as 
explained above, the impurity which used as the principal component the salts in the iron rust contained in 
cathode gas during plant operation and air can be processed, and compact and cheap fuel cell power- 
generating-plant cost can be offered. 



[Translation done.] 
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[Drawing 1 ] 
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[Drawing 2] 




[Drawing 3] 
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